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Inlab Side Holl^cott. - BIC SIX" Airplane Engine 


This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hall-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand’ 
with propeller directly connected, in accordance with U. S. Government 
requirements. (Spec. 1002.) 


Total weight, complete and ready for service, ...... S78 lbs 

Weight per H.P. ( Based on actual H.P. development, at 1,300 R.P.M.) 3.61 •• 

Consumption gasoline in lbs. per H.P. hour, _ggg 

“ lubricating oil ****** .025 


HALL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generally used by all 
leading American airplane manufacturers. 


Hall-Scott Motor Car Co., Inc. 

General Offices 

Crocker Bldg., San Francisco, Calif. 


F. P. Whitaker 

EASTERN REPRESENTATIVE 
165 Broadway, New York City 
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2 4 io POUNDS PER HORSEPOWER 

We announce our latest airplane engine 
Model 5A-4K, 8 cylinder 
Equipped with Sturtevant Thermostat 
for control of temperature 
And Sturtevant Automatic Altitude Compensating 
Attachment for carburetor 

HORSEPOWER 210 WEIGHT 508 POUNDS 






Slunjiyanl 

B. F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts 

Member of the Aircraft Manufacturers’ Association, Inc. 
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LEWIS &VOUGHT CORPORATION 
WEBSTER AND 7th AVENUES, 
LONG ISLAND CITY, N. Y. 



Factories. FlainVM. N. Elizabeth. N. J. 
Executive offer-. Wool -orth Bldg. 

New York Gty 
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LOGICAL EQUIPMENT ,’HE MODERN AIRPLANE 


Official Government tests at the Bureau of Stand- 
ards have shown that ACKERMAN WHEELS will 
successfully resist all the ordinary compression and side 
thrust shocks to which the landing gear of the modern 
airplane is subjected and that they have greater reserve 
power to meet extraordinary loads. 

Constructors can greatly simplify the complex 
problems of landing gear design by the adoption of 
rigid axles with ACKERMAN WHEELS and at the 
same time insure a better landing support for the air- 
plane. 

The spring action of the wheel absorbs all shock 
before it reaches the axle, prevents rebound and makes 

SHOCK ABSORBERS UNNECESSARY 




The most severe tests and actual field practice have 
proven the correctness of the statement that ACKER- 
MAN WHEELS are logical equipment for the modern 
airplane. 


Wheels built for any weight 
machine from 500 pounds up. 


The ACKERMAN WHEEL COMPANY 

ROCKEFELLER BUILDING - CLEVELAND. OHIO 
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Airplane Propeller Specialists 


Propellers for airplanes, 
hjrdroaicplames, dirigibles, 
etc., designed and built to 
the individual requirements 
of your power plant and 
typ® oS machine. 

Inquiries solicited. 

M. high percentage ®f the 
latest and most successful 
war machines ©m th® various 
fronts ar® equipped with 
LANG 

Lang Propeller Company of America, Inc. 

New York Office :: :: :: Room 419, 30 East 42d Street 



KEYPORT.N.J. 
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WITH 

WIDE OPEN 

THROTTLE 

In the recent test conducted under the direct 
supervision of the U. S. sir my and Navy, the 
120 H. P. Union slirmotor ran, delivering its 
maximum power, for 48 hours (as required 
under Army Spec’s. 1002 ) 

The Government report states . . . 

“The only adjustments made during the 
test were cleaning the spark plugs and adjusting 
gaps to 0.018" and cleaning distributor raceway." \ 

“ 11' hen the run was stopped the engine \ 
was functioning very satisfactorily.” 

“ Average gas consumption was 0.558 pounds per H.P. hour.” 

“ Average oil consumptioii was 0.0124 pounds per H.P. hour.” 


UNION GAS ENGINE CO. 

OAKLAND— CALIFORNIA 
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Used as at&ndard E 
best Airplane Engine 


SerNd for Special _BooK let 
■ or. Alt nilnvjm Piston Designi 
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CRANKSHAFT QUALITY 

Stands out as the one requirement today of the builder of 

AIRCRAFT AND HIGH DUTY ENGINES 

Experience only can produce a product to equal these demands. 

Wyman-Gordon Company for many years, in their Research, as well as their Manu- 
facturing Departments, have been developing along the lines that make them today 
able, without experiment, to supply crankshafts of 

UNQUESTIONED RELIABILITY 

Every stage in the production of a Wyman-Gordon crankshaft is subjected to rigid 
inspection and tests guaranteeing a high metallurgical quality. 

Behind this perfect product is a perfect service. 

Prompt attention to all orders and deliveries without delay. 


WYMAN-GORDON COMPANY 

WORCESTER, MASS. 





The Taft-Peirce Company 


is particularly qualified 
to assist 

In Aeronautical Development Work 


The Taft-Peirce Company is one of the oldest and the most 
extensive “ job-shops ” in the United States. It has been identified 
with the evolution and initial production of many mechanical de- 
velopments, each marking a new era in the sphere of human 
progress — such as the sewing machine, the typewriter, the adding 
machine and the automobile. 

Today it is the largest and best equipped organization in the 
country for work of the character necessary in the development 
of aeronautical engines, light machinery and parts. 

The advantage of such experience is at the command of con- 
cerns whose present production might be materially improved or 
increased by proper co-ordination. 



lober 1, 


.TION 


MILITARY AIRPLANES 
SEAPLANES 

AIRPLANE PARTS 

We are in a position to devote part of our excellent facilities to quantity 
production of 

METAL FITTINGS 
SHEET METAL WORK 
and 

WOODEN PARTS 

for other airplane companies. 

Investigation of our facilities solicited 


Des Lauriers Aircraft Corporation 


MAIN OFFICE AND FACTORY: 

Murray and Mulberry Sts. 
Newark, N. J. 


NEW YORK OFFICE: 

Woolworth Building 
New York City 
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Greater Capacity 
Lighter Weight 


Gurney Bearings have 
larger balls and more balls 
for a given size of bearing 
than is possible with any 
other design and method 
of assembling balls between 
two continuous raceways 
(without filling slot). 


Gurney Ball Bearing Co. 
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The Sperry Incidence Indicator 



Warns the pilot against 

DANGEROUS CLIMBING STEEP DIVING 
The Sperry Gyroscope Company 

Manhattan Bridge Plaza, BROOKLYN, N.Y. 
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f|j|||UR facilities at Newport 
BHpSai News, Va., permit us to 
take for aviation training im- 
mediately 40 more students, 
30 on land machines 10 on fly- 
ing boats. 

This offers an excellent opportunity 
for men to gain aviation training at an 
old established school where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 

Students will be accepted in order of 
enrollment. 


For full information wire or apply 

Atlantic Coast Aeronautical Station, 
Newport News, Va. 
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The Shaping of Airplane Propellers* 

By Frank W. Caldwell 


After the propeller has been glued up it will usually be 
found that the glue has set in about twelve hours. The pro- 
peller may then be removed from the clamps. 

When the propeller is glued up the boards will nearly 
always be distorted somewhat so that strains in the wood will 
be introduced from this source. Additional strains are intro- 
duced from the drying out of the moisture in the glue. For 



this reason it is considered good practice to let the pro»lW 
stand about a week before roughing it out. 

Where the propeller has been glued up in step form, fL 
rough shaping is usually done by means of a duplieati» 
machine or by some form of router. A good many o' 
have been built and some of them are shown in the 
panying sketches. 

Fig. 1 shows a rather crude form of rough shaping dm* 
winch seems to work very well. 

Fig. 2 shows a form of cutter that is said to have been used 
in England for rough shaping propellers. ( Aeronmlia 
Nov. 22, 1916.) The English device appears to have ben 
built up especially for propeller work. 

There is a tool already on the market, however, made bv tie 
l . S. Electrical Tool Co.. Cincinnati, O.. which is adaptable 
for this work. This tool is preferable to a cutter on a flexible 
shaft as the greater inertia of tile tool shown prevents it frog 




Fro. 2 

Cutter and Motor for Roughing Propellers Suspended 
from a Light Jib Crane by Means of a Spring. The 
Spring Suspension is Preferred to a Pulley and 
Counterweight, as It Is Found in Practice to 
Give Greater Freedom of Movement. In 
Ca se t he Ceiling Is as High as 15 Ft. 
the Jib Crane May Be Omitted 
and the Spring Suspended 
Direct from the 
Ceiling. 


Form of Propeller-Shaping Machine Manufactured bt 
Wadkin & Co. of Leicester, England. The Sketch 
is Only Intended to Illustrate the 
Principle of Operation. 

— : d°'" 'j3"“ llI | l | nB . U /^ 

S ide roller support i -- /, ‘pivot’of ‘cutter support : shroud , for’5n«r 
cutter ; L, guide roller; M. propeller; V, form: O, eqaallsiu 
iinkBKe to keep axes of propeller and form parallel, which allows tS> 
blade to be kept nearly horizontal and permits 


jumping or making a wavy cut. An attempt has been ma dt 
to use the same apparatus for sanding but this has been unsat- 
isfaetory, as the sand roll has a tendency to jump and product 
rough work. 

Fig. 3 shows an automatic propeller shaping macliine manu- 
factured . by . Wadkin & Co. of Leicester, England. Little 
information is available as to what results this machine has 
given in practice. The cutting stroke is across the blade witk 

Fro. 4 

Horizontal Projection of the Propeller Laid Out. 


Fra. 5 

Block Sawed Out to Shape of the Horizontal Projeotkw 
and the Vertical Projection Is Laid Out 
for Working Down to Angles. 


• longitudinal advance at the end of each stroke. The cutting 
arokl of machines built in this country has been along the 
blade with a cross feed at the end of the stroke. 




Figs. 4, 5, 6 and 7 show the method of laying out and 
mugh-forming the propeller on a bandsaw. This method is 


used when the propeller has been glued together in the form 
of a block. 

Fig. 8 shows a diagrammatic sketch of a machine which 
has been used in this country for duplicating. The machine 
is provided with a guide roller, which rolls on a form of the 
shape of a propeller, and of a cutter having the same shape 



and dimensions as the guide roller. Parallel motion of the 
guide and the cutter is obtained by means of two horizontal 
ways and two vertical ways. This machine will reproduce 
with a fair degree of precision, but is too slow and requires 
too much setting up for production work. 

Recently a few propellers have been roughed out on a 
macliine whose operation is about the same as that of an axe- 
liaudle lathe. This machine produces very nice work, appar- 
ently, and may develop into the most practical machine yet 
brought out. 


The Paul Schmitt Airplane 

By John Jay Ide 


The Paul Schmitt airplane, one of the largest French tractor 
biplanes, is distinguished by a very ingenious means for vary- 
ing the angle of incidence of the wings in flight. Before pro- 
ceeding to describe the means employed to obtain this result, 
the disadvantages of t lie fixed angle of incidence may be 
briefly dwelt upon. 

It is easily proved that in horizontal flight maximum effi- 
ciency can be obtained only at the speed at which the machine 
flies witli its body horizontal. Any variation of speed, in the 



rase of a conventional airplane, causes a change of the flying 
angle of the whole machine. Thus the line of flight is no 
longer parallel to the center line of the body. Consequently 
the air, instead of flowing smoothly along the body aud caus- 


ing skin friction only, strikes it at an angle — at higher speeds 
on top, at lower speeds on the bottom. In both eases loss of 
efficiency is the result. 

Let us suppose, for example, that a machine flying with 
its body horizontal will maintain a horizontal flight path with 
its engine running at three-quarter maximum speed. Now, if 
we increase the speed of the engine to the limit, we shall have 
to decrease the angle of incidence in order to maintain a hori- 
zontal flight path. Otherwise the machine will start to gain 
altitude. As the angle of the wings relative to the body is 
fixed, we are forced to change tile attitude of the whole ma- 
chine, i.e., fly “ tail high." 

Likewise for low speeds, the engine is throttled down and 
the angle of incidence increased by flying with the tail low. 
This position is always dangerous, as a tail slide may result 
from sudden failure of the power plant. In the ease of the 
Paul Schmitt airplane, however, the body can be maintained 
horizontal at all speeds by simply changing the angle of the 
wings to suit conditions. The method ot accomplishing this 
is shown in tile sketch. 

The two main planes form a unit entirely distinct from the 
body, which passes between the planes without touching 
either of them. They are connected to the bodv by means of 
a transverse tubular shaft, resting in ball bearings on a pair 
of inverted V stanchions and bolted at tlieir lower ends to the 
upper longerons of the body. The ends of the transverse 
shaft are rigidly attached to two steel tubes placed fore and 
aft between the front and rear interplane struts. These four 
struts pass through the body by means of slots in the cover- 
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connected transversely at top and bottom by other 


range of speeds. The 


will be seen that the 


rom the above descripth 

1 rotate around the tra . 

s dually came in contact with members of the body. They 
’•••evented from doing this by means of a large nut work- 
" * u — J ~ 1 |ttf| | n ball bearings and attached 


a a threaded shaft borm 



longitudinally to the floor of the body. This 
by two pivots to a pair of interplane struts. 

On a prolongation of the longitudinal shaft behind the rt 
bearing are mounted two concentric sprockets from whi 
chains pass to two handwheels in front of the pilot. Rotative 
of the large wheel causes the shaft to revolve slowly while th< 
small one is geared so that a more rapid movement is obtained 


built u 


obtained. double bet 


out of steel. The body ii 
steel tubes. From the nos 
it is of rectangular sectii 
longerons converge, thus : 

elevator is very large and partly b 

Behind the 1G0 hp. Le Rhone engine, 
he bow, are placed the t 


As the threaded shaft rotates to left or right, the nut is dis- 
placed forward or aft, and with it the lower ends of the inter- 
plane struts to which it is pivoted. The amount of movement 
is such that the main planes swing through a 0 to 12 deg. arc. 

By suitably varying the power, the machine can be flown 


of these is Ihe extremely large passenger cockpit, 
farther back is the pilot’s seat. In front of him, i 
to the hand wheels mentioned above, are the cont ' 
operating the ailerons and elevator, and a foot 


Fog Conditions 

By Major G. I. Taylor 


Apart from the variable incidence, this machine is inters’ 
iccount of the fact that it is built practically through 


Fobs may be divided into two kinds— those which consist 
Of small drops of water which have bee., precipitated from 
it. the air, and those which consist of smoke or dust 
proles and occur only in large towns or in manufacturing 

Two conditions are necessary for the formation of a smoke- 
foe: firstly, Ihe wind velocity near the ground must be very 
<mail so that the air may collect enough smoke to form a fog 
»hilc’ passing over tl.c town ; and secondly, the air near the 
Jonnd must be relatively cold compared with the air higher 
6 - for a period sufliciently long to — u '~ 


form a fog. 


near the ground has the 
>f stopping the formation of vertical currents, which 
tend to disperse the smoke upwards. When the air 


The relative coldness u 



When it has this proportion n 


imperature; the higher tl 
t of water-vapor, 
is the cooling which tak 


T 


e of the ground for the last day 


The most complicated and, unfortunately, the most frequent 
cause of fog formation is the cooling of the ground by radia- 
tion to the sky at night. This is the kind of fog with whicl 
flying men arc chiefly concerned. 


nigh smoke to the 


during the night 


Observation that fogs occur with 

calms, and that they usually appear when 
■ — iggests that they are formed 

which they are observed in 


. iw far this is true and what win 

prevents the formation of fog, I examined all the f 
formed in the night and were observed in the mormi 
five years 1900-1905. This leaves many f 


„ round. This condition 

occurrence of smoke-fogs to the winter, for it is 
time that the ground is cold for a sufficiently long 
ow enough smoke to collect to form a fog. 

When very light winds occur in the summer, the vertical 
currents in the daytime carry the smoke into the higher layers, 
where the wind is usually stronger, so that the smoke gets 
curried away. Occasionally, however, the wind is very light 
throughout the whole of the first 6,000 or 7,000 ft. In that 
case the smoke is carried by the vertical currents during the 
the upper layers, but it is not carried right away, 
us wav it forms a haze which is sometimes sufficiently 
ic to obscure the sun, though it is nowhere thick enough 
called a fog. 

much more frequent source of fogs is the condensation of 


I many summer fogs have cleared off by that 
it Kew is registered by self-recording instru- 


ted every two h 
ivided the wind velocities into four classes, 
he first class are included all the occasions when the 
elocity was between 0 and 3.3 m.p.h. The second class 
is winds from 3.3 to 5.5 m.p.h., the third winds from 5.5 


idensation — .. 

ixture of two masses of air at different 
temperatures and containing different amounts of water-vapor. 

At any temperature air can only contain a certain propor- 
tion of water-va— - - ‘M " ' * 
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A* frequent source' of condens. 

place in a rising current of air owing t_ — 

the most frequent cause of clouds. A fog on high land may be 
due to the forcing up of air from lower-lying land by the 
contours of the ground, but a fog of this nature is practically 
the same thing as the lower surface of a cloud into which the 
high land is projecting. Such a fog would make flying impos- 
sible, but even if low cloud did not come right down to the 
ground so as to form a fog, flying would still be practically 
impossible. 

The chief factor which determines the temperature of the 
air near the earth’s surface is the temperature of the surface; 
and nearly all fogs, both on land and at sea, are due to 
changes in the temperature of the earth's surface under the 
surface air; but there is a great difference between the land 
and the sea in regard to the way in which this change may 
take place. Out at sea the temperature of the air seldom 
differs by more than ouc or two degrees from that of the sea. 
The temperature of the sea is only altered very slowly by 
heat taken from or given to the atmosphere, and there is 
practically no daily variation in the temperature of the sea 
surface. The only way in which the temperature of the sea 
under a given mass of air may alter is by the motion of the 
air from a place where the sea is hot to a place where it is 


to 9.2, and the fourth winds from 9.2 to 13.6 m.p.b. At 
4 p. m. on the afternoons of the 70 nights on which fog was 
reported during the period 1900-1905 there were examples of 
winds of each of the four classes. The actual number of cases 
in each of the four classes are shown in the first column of 
figures in Table I. At 6 p. m. the evening calm had set in, 
and it will be seen on looking at the second column of figures 
Table I that there were only two cases in five years in 
files per hour or more at 6 p. m. was 


which a wind of 9.2 miles per h 


ears when a wind of n 

during the night. At 10 p. 
the third class, while there s 



- „ r . s „. » r - r 


In the case of the land, the temperature of the surface of 
Ihe ground may vary rapidly through a large range. Changes 
in the temperature of a given mass of surface air are due much 
more to changes in the temperature of the ground at one place 
than to movement of the air over ground, the temperature of 
which varies from place to place. The temperature of the 
ground depends on a great variety of different causes, such as 
the amount of cloud (for clouds pr " ’ " ~ 

rooling at night or heating in daytin 


It will be seen that Tt 

because if “no fog” had been predicted at Kew every time 
the wind at 8 p. m. was greater than 5.5 m-p.b., only two 
mistakes would have been made in five years. We might also 
have predicted “ no fog ” every time the wind at 6 p. m. was 
greater than 9.2 m.p.h., and again we should have been wrong 
two times in five years; but since there were more occasions 
when the wind was greater than 5.5 m.p.h. at 8 p. m. than 
there were when it was greater than 9.2 m.p.h. at 6 p. m., it is 
evident that we should have made more correct prophecies^ b> 
using the wind 


i, the 8 p 


... That is 
ust be less than 
when the possi- 
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bility of fog is predicted snd no fog follows, than the 6 p. m. 
criterion that the wind must be less than 9.2 m.p.h. 

Reasoning in the same way, I found, on examining the Kew 
records, that the wind at 8 p. m. was a better criterion than 
the wind at 10 p. m. It seems, therefore, that a fog forecaster 
would do better by observing the wind at 8 p. m. than by 
observing the wind either before or after that hour. 

After rejecting all nights when the wind at 8 p. m. is 
greater than 5.5 m.p.h., there remain a large number of nights 
when fog does not form. In many of these cases the skv is 
covered with clouds. The earth does not cool by radiation 
under these conditions, and consequentlv the surface air does 
not cool either, so that a fog is not' to be expected. If, 
however, all nights when the sky is covered with clouds at 
8 p. m., or any later time in the night, be rejected, there still 
- - of calm, clear nights during whieb no fog 

"" it be looked into is, therefore, 

id sometimes do not on calm, 
on two nights which appear 
l one occasion and not on the 
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October 1, ]«, 

tsure of the air near the ground remains constant durini 
afternoon and evening, and begins to decrease at aW 
' P- m. 

In Fig 2 is shown the curve which represents the matl 
ipor pressure on non-foggy nights in summer. The decree 
vapor pressure is evidently due to the deposition of dew on 
ground. The cold up-currents which rise from the ground 
■ ' " heir moisture^ on ^the ground, .and an 

t contact with the ground falls Sdo* 
pressure of the a?" 1 • 


have dep 
therefore drier that 
temperature of the 
the dew-point, th< 


fall, and the question i 
whether mixtures of the up 
forming fog. If we knew 
and down-currents, and als 
mixture, we could find out 
the diagram of Fig. 1. 




i fog arises depends on 
n-currents are capable of 
t compositions of the op 


t to find o 
with « 




it the coldi 


all about 

leal di 


i the known physical properties of 
how much below the dew-point tt 
before fog is produced, we should 
the up and down-currents which 
ind to the atmosphere, snd 
on of the temperature snd 


Fig. 2 

Two possible explanations at o 
either the ground is so t 

down enough to produce a log wnen me air lias tne normal 
amount of humidity or the air is so dry that a fog would only 
be produced if the fall of temperature during the night were 
much greater than is usual on calm, clear nights. The first 
of these is very difficult to deal with, depending as it does on 
such a complicated series of causes. The second, however, 
seems to be the more important, which is fortunate, because 
it is certainly more easy for a forecaster to take account of 
the dryness of the air than to take account of the conditions 
which govern the temperature of the ground. 

In order to predict whether fog is likely to appear on a 
calm, clear night, it is first necessary to prediet the amount 
by which the temperature is likely to fall in the night, and 
then one must measure the amount of water-vapor in the air 
and find out whether the predicted fall in temperature is 
great enough to produce a fog. 

At first sight the second of these seems to be a question 
which could be solved by purely physical reasoning. The 
extreme lightness of a wind during a fog suggests that the 
occurrence of fog at any place is due to the cooling of the 
ground in the neighborhood, and not to a mist which has 
rolled over from somewhere else. When stagnant air is 
cooled, one might expect the proportion of water-vapor con- 
tained in the air to remain constant till the fog begins, when 
it would decrease, owing to the fact that some of the vapor 
had been precipitated as drops. 

On examining the Kew records I found that on foggy 
nights the vapor pressure remained constant for a time and 
then began to decrease. In Fig. 1 will be seen a curve which 
represents the mean vapor pressure on foggy nights in the 
summer. It will be seen that this curve shows the char- 
acteristic referred to. Taking this as evidence that the vapor 
pressure remains constant till the fog forms, I next proceeded 
to calculate how much the temperature would have to drop 
after 8 p. m. before the air became saturated. I then com- 
pared the actual amounts by which the temperatures at Kew 
had fallen after 8 p. m. on clear, calm nights, and found, to 
my surprise, that the temperature of the air near the ground 
falls below the dew-point at 8 p. m. nearly every night when 
these conditions hold. It is evident, therefore, that the vapor 
pressure must decrease on non-foggy nights as well as on 
foggy nights. I examined the clear, calm nights, when fog 
did not form at Kew, and found, as before, that the vapor 


also all about the 
humidity. 

It is obvious that forecasting 
I have therefore tried to find c 

method of forecasting. It is we — _ r 

falls more rapidly on warm summer evenings than it does is 
the winter when it is cold. Suppose that we make obser- 
vations at 8 p. m. and that we know the average fall in tem- 
perature during a calm, clear night for any temperature u 

the dew-point the air must be cooled before fog forms, then 
for every temperature at 8 p. m. there will be a cert jit 
amount of moisture (or a certain vapor pressure), such that if 
the air is moister fog is likely, whereas if the air contains la 
moisture fog is improbable. ’ One could therefore draw a line 
on a moisture diagram * which has the following property: 
If the point which represents the state of the air at 8 p, it 
lies below it. fog is unlikely during the night, while if the 
point lies above it, fog is probable. 

Now, although we do not know the data by means of which 
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found the depression of the dew-point. I then marked each 
of these on a diagram representing the state of the air by 
points, giving the temperature as abscissa and the depression 
of the dew-point as ordinate. For every night when fog 
occurred I marked the point as a round dot. and for every 
night when no fog was reported I marked a cross. The 
diagram is shown in Fig. 3. I then drew the line shown in 
the figure which divides roughly the dots from the crosses. 
It will be seen that there arc only three dots above the line, 
while there are 31 crosses. If, therefore, this line had been 
on occasions when the wind and cloud 


used for f. 
above the line 


presenting the state of the air at 8 p. m. were 
*' ■ diagram, three mistakes would have been 
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cose very close to the Kew line. 

As the diagram stands, it is not very convenient to use, 
because, after reading the wet and dry bulb thermometers, one 
able to find the depression of the dew- 
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diagram in which the state of the air is represented 
oy a point showing the difference between wet and dry bulb 
readings as ordinate and the temperature as abscissa. 

A diagram constructed on this principle is shown in Fig. 4. 
The line shown in Fig. 4 was transferred from Fig. 3 by 
finding, from the tables, the difference between the wet and 
dry bulb readings corresponding with points in Fig. 3. The 
diagram may be used conveniently for predicting whether fog 
is likely to appear on an aerodrome or not during the nighi. 


1 dry bulb r 




taken a 


If tl 


wind is less than 5.5 m.p.h. and if the sky is not completely 
covered with clouds, then a fog is probable if the point on the 
diagram which represents the state of the air at 8 p. m. lies 
below the line. If the point lies above the line, fog is 




i clos 


below 


e line, 


, if then 


s still a 


nsiderable differi 
ings, but not enough to ensure the absence of fog, fog is 
probable, but since the air is stili unsaturated fog will not 
appear for some time after the readings were taken. A differ- 
ence of more than a degree between the wet and dry bulb 
readings may be taken to indicate that fog will not appear 
immediately. A line has been drawn on the diagram which 
indicates roughly the difference which is necessary in order 
that fog may not appear for about four hours. This line 
evidently lies below the other line, and points which lie 
between the two indicate the probability that fog will form 
after midnight. It seems possible that the diagram may be 
of some use to flight-commanders in telling night pilots how 
long to stay up. 

It may sometimes be convenient to make a foreeast at 
6 p. m. instead of at 8 p. m., though for reasons already given 
the 8 p. m. forecast is more likely to be correct. To allow for 
this contingency a third line has been drawn on the diagram 
above the 8 p. m. line. When the point representing the 
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Fig. 3 

we could construct the line, yet since we know theoretically 
that such a line should exist we can find it empirically^ 

8 p. m. on calm, clear nights on the diagram and drawing I 
line dividing the points which represents foggy nights ft on 
those which represent non-foggy nights. 

As a matter of fact, this form of moisture diagram i» 
which the state of the air is represented by a point giving the 
vapor pressure and the temperature is not very convenient. 

Vapor pressure is not, as a rule, measured directly. The 
most convenient way of measuring the amount of watec- 
vapor in the atmosphere is to measure the difference in t® - 
perature between a dry thermometer and one whose bulb a 
kept wet by being covered by wet muslin. When the air » 
dry there is considerable difference in temperature betweca 
the wet and dry bulbs, owing to the cooling of the wet bolt 


Book Review 


“Air Navigation fob Flight Officers.” bv A. E. Dixie, 
K- A. (D. Appleton & Co., New York, $4.00. 223 pp.) 

This book contains condensed information on the subject 
, navigation. The subject matter is presented in a 
d«r manner, and can be easily foUowed. 

The author commences by giving a summary of the laws of 
magnetism, and applies these laws to the magnetic compass. 
n» compass ii ” • • *- 

idered, and finally 


.. . r , its const. ... ...... 

■“ Operation described. The errors of the eon 
methods of allowing for these are thei 
1 aken' e ^*"ri of obtaining bearings am 

The first five chapters are devoted to a discussion of the 
“** of magnetism, the compass, and the use of this instru- 
ment. The next three chapters deal with weather observa- 
nons. In these chapters the author explains cloud and fog 
tonnations, weather charts, storm signals, and weather fore- 


simple and useful rules for the forecasting of weather without 
the use of any instruments. 

The ninth chapter deals with astronomy, and the methods 
employed in finding the time of sunrise, sunset, moonrise. 
moonset, etc. The more important constellations are pointed 
out by means of sketches, and the practical use of these con- 
stellations in making observations is dealt with. 

In the tenth chapter Mr. Dixie goes into the theory of the 
construction of charts, and the method of using eharts for 
obtaining a coarse, and finally gives some rules for obtaining 
the distance covered by an airplane when being drifted by 

In the last three chapters Mr. Dixie explains the use of pro- 
tractors, and gives examples in determining the course to be 
steered in order to intercept a hostile ship, the method em- 
ployed in fixing positions, and the use of maps with conven- 


The Design of Airplane Fittings 

By Randolph F. Hall 
of the Thomas-Mone Aircraft Corp. 


The design of proper fittings for aeronautical use is one of 
the most important constructional details of the entire air- 
plane. Nothing destroys the appearance of a finished machine 
more than a fitting out of angle. Fittings must not only be 
strong, but light and simple, and exposed dips of such design 
as to reduce head resistance to a minimum. 

To any one not familiar with the work, the development of 

,y\ 



Case II 

fittings in the flat pattern is often nn intricate problem and 
has been the cause of undue expense and poor design. The 
graphical methods illustrated in appended sketches of solving 
true angles for flat pattern may be of value to the drawing- 
room, inasmuch as the method is easy to comprehend, suffi- 
ciently accurate and required but little time. 


CASE I. — Handing Axis Perpendicular to Clip Axis. 

Let P be any point on lug centerline. 

Projecting lug to flat plane P describes arc to P'. 

In plan P will always lie in plane A B. which is perpenditc. 
lar to bending axis, and to correspond to front elevation f 
moves to P‘, thus forming true angle, as shown. 


CASE 11.— Bending Axis Parallel lo Clip Axis. 

Same procedure as with Case I, using side elevation instnt 
of front elevation. 



CASE 111— To Find Flat Pattern Angle of Fitting of Cm 
1 or 11 if Set on Sloping Spar. 

Same procedure as for Case I or II, correcting plan u i 
front elevation as indicated in diagram. 


The Kyle Smith Sporting Airplane 


The Kyle Smith Aircraft Company is producing a light 
sporting model for cross-country flying and for exhibition 
work. Views of the machine are shown in the photographs. 
The main data for the machine are as follows: 

Span, top, 32 ft. ; spleet, bottom, 22 ft. ; length overall, 20 ft. 

9 in.; chord, 4 ft. 6 in.; gap, 4. ft. 6 in.; main supporting sur- 
face, 245 sq. ft. ; stabilizer, 18 sq. ft. ; elevators, 18 sq. ft. ; 
rudder, 8 sq. ft.; fin, 3 sq. ft.; wing section, R. A. F. 0; main 


planes are staggered 20 per cent.; dihedral angle 2Vs 
control, Deperdnssin; wing flaps, 16 sq. ft. each; speed rat®. 
35 to 05 miles per hour; total weight, empty, 600 lb. 

The airplane is of standard design, with a rather big ore- 
hang on the upper plane; by screwing two turnbuckles t» 
overhang can be let down, and the machine will then p 
through a space of 22 feet. To eliminate warping, t«il sor- 
faces arc made of steel tubing. 



Rear View 


Simplified Method of Propeller Calculation 


In a pa|)er called “ The Screw Propeller in the Air,” read 
bv M. A. S. Riacli on March 21 before the Aeronautical 
Society of • treat Britain, the author developed an analytical 
theory ol the air screw, which was based on empirical results 
obtained from aerofoil data such as were first enunciated by 
by S. Drzewiecki, and later amplified by F W. Lanchester in 
bis work, “ Aerial Flight.” 

The investigation of Mr. Riacli and the new theory based 
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Again, as r 0 decreases from some positive value toward zero, 
the value of / increases. [Note. — r u is usually a small positive 
fraction of r.] 

Hence, if both tan y, and r„ are made equal to zero, the 
value of 1 may not change appreciably as these two effects 
tend to neutralize each other. This is shown clearly in Fig. 1, 
representing the two integrals plotted graphically. 

We shall then first find the value of I in the general case, 
when tan y, and r. have any values whatever, and then find 
l he value of / when both of these quantities have a zero value. 

By equating the two expressions we shall obtain the values 
of — — K, say, which must be satisfied if the complete integ- 


ral is to have the same value when both r„ and tan y, are zero. 
This procedure leads to the following formula for K : 

A-)., an y, ( K + F.l + r.(, - K).(r + V,V + 


A graph of K against (F-J- I", ) is given in Fig. 2 for sev- 
eral diameters, and tan y, = . n = 20 . 

It is seen that an average value of K is thus about .6, which 
is certainly rather high, and for an 8-ft. diameter airscrew r m 
would then be 2.4 ft. 

Decreasing tan y, will decrease K. 

The value of the integral when both tan y, and r„ are zero 


upon it brought forth a number of main points which are the 
following : 

(1) The importance of high aspect ratio, that is multiple 
blades. 

(2) flood sections having high lift-drag values as aero- 
foils. 

(3) Correct values for maximum efficiency. 

(4) Wide blades to be employed in conjunction with the 
correct chord angles for best efficiency. 

(5) Some uncertainty as to the correct amount of end tip 
loss to be allowed for. 

(6) Multiple bladed air screws should, if the new theory is 
correct, require more brake horsepower than their two-bladed 
equivalents under similar conditions, but they should develop a 
greater thrust at the same forward and rotational speed, and 
their efficiency should be higher. 

(7) Multiple blades raised the question of the requisite 
strength and consequent area of the sections from boss to tip, 
which cannot be decreased indefinitely without fear of bursting 
taking place. Advantage may, however, bo taken from the 
fact that a very slight forward rake is usually sufficient to 
convert the whole stress into pure tension and consequently 
a much smaller section can then be employed. It should, 
however, be noted that the center of area of the blade sections 
along the blade should not in general lie on a straight line, 
but on a curve, the determination of which may be accom- 
plished as a ride without mueli difficulty. All the sections will 
l then be stressed in pure tension. 

In order to reduce this theory for purposes of design work 
in the drawiug office, Mr. Riacli recently published in Aero- 
nautics the following simplified method of propeller calcula- 

The formula previously obtained for the blade constant 
(oi) is given by : 

55A2 

' .11 . .p. ^ y~r ./(x).x\ sec. .4,. (tan -4,+ tau y, ) dr. 

Now, if V x , the inflow velocity, is made constant for all 
radii, x, the above integral reduces to a simple form. 

The substitution : 

, , , _ 4,w-r. sin A,. (tan A, — tan A). 

X ~ N.C,.Cy,.{l — tan A,, tan y,) 
oemg made and inserted for f (x) in the integral given above. 
- The integral then becomes : 

+ f*r x , .[I- + V, + 2n.n.x. tan y, ] .dx. 

'C,.2.w.n’ r 0 J 2 *.n.x. — tan y,. ( V -f- F, 1 

Upon examination we see that as tan y, is decreased the 
value of I also decreases. 


whence : 


w-hicli gives: 


, _ r,.(F+F,)=.j 

' 16 . ic’.n* ..V.C, 

„ 550 . H . 16 . * ! .n* . i V.C, 

“ 8 . s\»*..Y. p.r, . (1+ !•,)■. <r 

l ',.( r+|, ,) ,= 11 s°!/ 


from which the value of (F t ) may be found very simply for 



any given values of the other parameters, 11, 1*, d. 

Now the same result may be obtained from R. E. Froude’s 
theory direct, i. e., without the aerofoil theory at all. 

The change in kinetic energy per sec. is : 

y 2 .Jf. [(!’ + 2.V,)’— F*] = '/ 2 . M .[2. V +2.F,] . 2.V, 

= it.[v+r,]. 2 .r, 

and ilf = Mass/sec. through the airscrew = . tf . ( F + F,). p 
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News of the Fortnight 


oil reservoir to be examined without disassembling the lower 
half of the erankcase. An .improved oil level indicator has 
also been fitted, and a new auxiliary air valve which permits 
of much better functioning of the engine at low speeds and is 
lighter in weight. Detail improvements in the valve action 
have also been incorporated. 

Aeronautics (London), September S, 191? 

R. H. Barnwell Dead. — H. H. Barnwell, one of the greatest 
pioneers of British aviation, was killed on Aug. 27 in an 
aviation accident near Dartford. Barnwell was flying a fast 
scout that had . been previously flown the same day. After 
several loops, be spun the machine and came out, but on re- 
peating the evolution he spun straight into the ground and 
was immediately killed. The witnesses came to the conclusion 
that Barnwell must have fainted, as he did not make any at- 
tempt to recover himself. 

Barnwell was thirty-eight years old at the time of his death. 
He was a brother of F. S. Barnwell, designer to the British 
and Colonial Aeroplane Co. of Bristol, and author of “ Aero- 
plane Design." 

After having built, in 1908, an experimental monoplane, 
and in the following year a large biplane, Barnwell took his 
pilot certificate at Brooklands and eventually joined Vickers. 
Limited, remaining with that firm up to the time of bis death, 
first as manager of their Brooklands airdrome and later as 
testing pilot. 

Flight (London), August 30, 1917 

Parachutes for Air men. (Editorial.) — We have before us 
certain correspondence on the subject of the training of air- 
men in the use of the parachute as a means of life saving. 

We bad almost decided to refrain from commenting upon it 
but for the statement that during the lost raid on the coast an 
enemy airman made use of a parachute to escape from his 
machine when it was brought down in aerial combat. We 
know the uses of the parachute in free and captive ballooning, 
but its adaptability for use in airplanes is more uncertain, 
principally for the reason that it is next door to impossible to 
carry out the necessary experiments to ascertain precisely 
what its measure of use may be. 

The suggestion in the correspondence, to which we have re- 
ferred, is that training classes should be established to teach 
the use of the parachute. In the abstract, the idea is excellent 
and we agree that the question is well worthy of very careful 
examination. 

As we are well aware, the toll of life in the Air Services 
under conditions of active service is exceedingly heavy and 
there can be no manner of doubt that, provided some such de- 
vice as the parachute can be adapted to use from a fast flying 
or falling aeroplane, the actual loss might be substantially re- 
duced. There is, however, a decided question whether it is 
really possible to demonstrate its use under such circumstances 
as a part of the curriculum of training. We are very much 
inclined to think that the risks would be far greater than 
could possibly be justified. The way the matter appeals to 
us is that to leave an airplane by parachute is absolutely the 
very last resource of the airman who finds himself in extreme 
difficulty ... it supplies him with the off-chance of sav- 
ing his life. 

Now, to be really effective the training in its use would 
have more or less to reproduce those circumstances of extreme 
difficulty, and it is perfectly obvious that no sane commander 
or administration would consent to the necessary risks being 
taken. The fact that a German airman appears to have made 
use of such a device, and apparently with success, establishes a 
case for enquiry and, within limits, of experiment, but we 
should scarcely like to go so far as to say that instruction in 
the use of the parachute should as yet form a part of the 
ordinary course of training of aviators. 

Novelties in Fuels, and Their Use . — A novel method for 
starting and running internal combustion engines, which is the 
patent of F. E. Smith and Vickers, Limited, has lately been 
applied to automobiles, though at the moment the aircraft en- 
gine is outside the range of its application. 

The fuel is a composition of various ingredients, one mix- 
ture being forty-one parts potassium nitrate, forty-one parts 
charcoal and eighteen parts sulphur, with sufficient moisture to 
make it plastic. Not the least important feature of the 
scheme is that by which only partial combustion is secured 
in the first cylinder, the residue of energy being utilized in the 
second cylinder by the addition of air or oxygen, the process 


being repeated continuously. For starting purposes, by ignit- 
ing a cartridge of the fuel a reservoir can be immediately 
charged with gas at high pressure, which can be used for the 

Flying (London), August 29, 1917 

The Handicap of the Wind. By F. W. Lanchester.— A 
scientific explanation of the work of the wind in its relation to 
aerial operations on the Western front. As the prevailing 
winds blow from the Western quarter during the greater part 
of the year, it becomes self-evident that the wind works for 
the enemy macltine in the ease of engine trouble because it 
lengthens the path of its volplane and thus enables it to reach 
in most cases its own lines, whereas an Allied airplane suffer- 
ing a breakdown will find its gliding path so shortened that 
the aviator will mostly have to land in No Man's Isuul, it | )e 
does not come down within the enemy lilies. The work of the 
wind should, therefore, be taken into account when compari- 
sons are made between Allied and enemy airplane losses. 

The Immelmann Turn . — A favorite maneuver of cuemv 
fighter airplanes is the so-called Immelmann Turn. This is in 
the main made use of when the German wants to out -maneuver 



The Immelmann- Turn 


an Allied aviator who has obtained a favorable position for 
attack behind and beneath the enemy's tail. 

The Immelmann Turn consists essentially of three distinct 
phases : first, the turnover, in which the machine is pulled over 
onto its back by use of full right or left aileron and opposite 
ruddering; second, the nose dive, and third, the recovery , vv llieii 
leaves the machine flying in exactly the opposite direction to 
its initial flight path. In doing the Immelmann Turn the 
pursuer invariably overshoots his mark and finds himself, at 
the completion of the maneuver, at a considerably higher alti- 
tude than his opponent. The accompanying illustration de- 
picts the second phase of the Immelmann Turn. 

The Aeroplane (London), August 22, 1917 
The Production of Aeroplanes and their Components. By 
Stepney Blakeney. (Tenth Instalment.) 

Aero-Motors in Kind and Construction. By Geoffrey do 
Holden-Stone. 


Aircraft Board Bill Is Sent to President 
The bill authorizing the creation of an Aircraft Board was 
passed by the Senate on Sept. 12, us reported with amend- 
ments by Senator Sheppard, Chairman of the Committee on 
Military Affairs, and on Sept. 27. the Senate agreed lo 
the House amendments officially creating an Aircraft Board, 
without sending the measure to conference. The bill has been 
sent to the White House to receive the President’s signature. 

This bill was originally introduced into the Senate by Sena- 
tor Sheppard and into the House by Congressman Murray 
Hulbert, under the title of the Air Board Bill. Amendments 
were made in the Senate that involved minor modifications and 
changed the title to Aircraft Board. Th - hill follows. 


To Create the Aircraft Board and Provide for Its 
Maintenance 

Be it enacted by the Senate and House of Representatives 
of the United States of America ill Congress assembled, that 
for the purpose of expanding and coordinating the industrial 
activities relating to aircraft or parts of aircraft produced for 
any purpose in the United States and to facilitate generally 
the develoi mient of air service, a board is hereby created to be 
known as the Aircraft Board, herein after referred to as the 

The board shall be composed of the Chief Signal Officer of 
the Army, the Chief Constructor of Navy, and not more than 
seven other members of recognized capacity and achievement 
along industrial lines to be appointed by the President, by and 
with the advice and consent of the Senate. 

The board shall elect one of its civilian members as presi- 
dent thereof, and said board and tenure of office of the mem- 
bers thereof shall continue during the pleasure of the Presi- 
dent, but not longer than six months after the present war. 
The civilian members of the board shall receive a compensa- 
tion of $7,500 each per annum. 

The board is hereby empowered to supervise and direct, in 
necordance with the requirements prescribed or approved by 
the Departments of War and Navy, respectively, the purchase, 
production, and manufacture of aircraft, engines, and all ord- 
nance and instruments used in connection therewith, and ac- 
cessories and materials therefor, including the purchase, lease, 
acquisition, or construction of plants for the manufacture of 
aircraft, engines, and accessories. 

The board is also empowered to employ, either in the Dis- 
trict of Columbia, or elsewhere, such clerks and other em- 
ployes as may be necessary to the conduct of its business, 
including such technical experts and advisers as may be found 
necessary, and to fix their salaries. Such salaries shall con- 
form to those usually paid by the Government for similar ser- 
vice: Provided, That by unanimous approval of the board 
higher compensation may be paid to technical experts and ad 
risers. The board may rent suitable offices in the District of 
Columbia or elsewhere, purchase necessary office equipment 
and supplies, includiug scientific publications and printing, 
and may incur necessary administrative and contingent ex- 
penses, and for all of the expenses enumerated in this para- 
graph there shall be allotted by the Chief Signal Officer of 
the Army for the fiscal year nineteen hundred and seventeen 
and nineteen hundred and eighteen the sum of $100,001). or 
so much thereof ns shall he necessary, from any appropriation 
now existing for or hereinafter made to the Signal Corps of 
the Army, and such appropriation is hereby made available 
for these purposes: Provided, That, except upon the joint and 
concurrent approval of the Secretary of War and the Secre- 
tary of the Navy, there shall not be established or maintained 
under the board any office or organization duplicating or re- 
placing, in whole or in part, any office or organization now 
existing that can ho properly established or maintained by 
oppropriations made for, or available for, the military or 
naval services. 

Large Italian Airplanes Fly to Washington 

Three Italian airplanes flew from Langley Field to Wash- 
"tffjon, D. C., on Saturday, Sept. 21. 

The 120-mile trip was made without mishap by the Pomilio 
and the Caproni machines, which made good time, but the 


other battleplane, an S. 1. A., equipped with a Fiat engine, 
although the first to arrive over Washington, either ran out 
of gasoline or experienced some engine trouble and was forced 
to land in a marsh just south of Washington on the Virginia 
side of the Potomac, where it stuck. Lieutenant Ballerini and 
his observer, Lieutenant Abbetti, were uninjured. 

About 11.15 the first Italian battle-plane, the 300 hp. 
Pomilio which was piloted by Lieutenant Baldioli of the Italian 
Army, was sighted. Although the third machine to leave New- 
port News, this was the first to arrive in Washington. 

The giant Caproni biplane, powered by three 175 hp. en- 
gines, driving two tractor screws and a pusher propeller, 
carrying ten passengers, put in its appearance about 11.35 at 
a very great height. After circling about for a few minutes 
the pilot, Lieutenant Resnati, began to spiral down slowly. 

Lieutenant Resnati made a beautiful landing, and presently 
his passengers mid mechanics began climbing out. Among 
the former were Dr. William F. Durand, chairman of the 
National Advisory Committee for Aeronautics; Dr. Samuel 
W. Stratton of the Bureau of Standards, and also a member 
of the Advisory Committee; W. B. Stout; official photographer 
Erriesson ; H. J. Kubel of the Geological Survey, and Captain 
Tappi of the Italian Army. 

New American Altitude Records 
Caleb Bragg, an aviator cadet in the United States Army 
Air Service, ascended on Sept. 19 at Hazelhurst Field 
to an altitude of 22,000 ft., thus establishing a new American 
altitude record for airplanes. Bragg used a Wright-Martin 
model V biplane fitted with a 150 hp. Hispano-Suiza 
engine bnilt by the Simplex Works of New Brunswick, N. J. 



Wright-Martin Model V Biplane 


The flight for the altitude record of seaplanes, with 
pilot and two passengers, was made August 25 in a Wright- 
Martin flying boat, with a Hispano-Suiza engine. A height of 
12,900 feet was reached. 

The previous American seaplane record for pilot and 
two passengers was 9,524 feet, and the present American 
seaplane record for aviator and one passenger is 12,333 feet. 

This record has been allowed by the Aero Club of America. 

Y. M. C. A. School for Air Mechanics 

Mechanics who wish to do their " war bit ” while working 
at their own trade are eligible, if in fit condition, to learn air- 
plane mechanics and qualify as non-commissioned officers in the 
aeronautical service. They will not be expected to fly, but to 
take care of the airplane engines and the planes under direc- 
tion of officers. 

A school to train airplane mechanicians will be opened in a 
few days by West Side Y. M. C. A., 318 West Fifty-seventh 
street. New York, and the army will doubtless enlist all the 
graduates who can pass the required tests. 

The school will be under the direction of F. S. Gostenliofer 
and will be assisted by a corps of instructors. The course will 
include thorough instruction in the mechanics of the airplane 
and its engine. The aero school will be under the general 
supervision of H. Clifford Brokaw, head of the West Side 
Y. M. C. A. Automobile School, which has turned out more 
than 15,000 automobile drivers and mechanics. 
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TURNBUCKLES 

We Manufacture the Following Type Aeroplane Tumbuckles 
Standard Type 

No. 1 Female, Short A-1518 No. 2 Female, Long A-1520 
No. 1 Male, Short A-1522 No. 3 Male, Long A-1524 




Curtiss Type 


326 Short, Male 
326 Short, Female 

326 Long, Female 

327 Long, Male 


327 Long, Female 

327 Short, Female 

328 Long, Female 

329 Long, Female 


The Dayton Metal Products Company 


DAYTON, OHIO, U. S. A. 


October 1, 1917 
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The Goodyear 
Ki te - Balloon 

The kite-balloon perfected by Goodyear 
combines the principles of the man-lifting 
kite and the captive balloon. 

The first was unpractical because it required 
a strong wind. 

The second was unsatisfactory because its 
use was limited to periods of calm. 

Neither was stable, nor free enough from 
veering and yawing. 

The Goodyear type of kite-balloon has fused 
the operating principles of both, selecting 
the best in each, so that it serves in storm 
and calm and furnishes a fixed, unwaver- 
ing eye for artillery and fleet. 

The carefully adjusted inclination of the 
elongated bag makes the plane of its nether 
surface a kite when the wind is on its front, 
and a resistant plane when the air currents 
are heavy on the back of the bag. 

The refinements of keel construction, steadying side 
fins, and stabilizing tail-cups are Goodyear contribu- 
tions to steadiness in air. 

Evepr factor necessary to the fusion of the principles 
of kite and balloon has been developed or perfected 
— either in design or in material, or both. 


Everything in Rubber for Airplanes 
Balloons of Any Size and Every Type 

The Goodyear Tire & Rubber Company, Akron, Ohio 
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USA 


WAR WILL END QUICK 

When Aeroplanes of Speed and Durability are put into 
Service by the Allies 

ALUMINUM SHEETS 

Decrease Weight, Increase Speed, Strength and Durability 

We carry the Largest Stock in the World — and Operate 
Our Own Rolling Mills 


Service is Assured — Write us Today 

WE ALSO MAKE ALUMINUM INGOTS, OF ALL GRADES— FOR CASTINGS OR 
STEEL PURPOSES— RODS-WIRES— GRANULES, ETC. 


United Smelting & Aluminum Co., Inc. 

NEW HAVEN, CONN. 


VIAT1 


J. ROBINSON HALL 


AEROPLANES, MOTORS 
A N B> EQUIPMENT 

PACIFIC COAST 
REPRESENTATIVE 

FOREION ANO AMERICAN 
MANUFACTURERS 


C, M. SOMMEEVilLLE 
SALES MANAGER 


609-611 Merritt Bldg., Los Angeles, California 


obcr 1, 1917 
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Airplane Parts! 

Immediate Delivery! 


Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 

We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 

You can order from us 
at once such parts as: 

Steel Tubing 

Stabilizer Tubes 


Push Rod Tubes 
Tubing formed per B/P’s 
and straight tubing in di- 
ameters ranging from 
to 2*4", 14 gauge (.083") 
to 22 gauge (.028") 

Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 
Bearings 
Tire Rims 
Springs 
Forgings. 

For years we have 


made oval and “ D ’ ’ 
shaped tubing for the 
Curtiss Airplane Co. 

Let us help you make 
your estimates. 

Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 

If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


The factories of this company have been among the foremost in the 
field of motor-driven vehicles since the earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 

The Standard Parts Company, Cleveland, Ohio, U. S. A. 

Famous for Stanweld Rims, Tubing, etc.. Perfection Springs, Bock Bearings, 

Axles. Perfection Heaters, Forgings, Hubs, etc., etc. 



COURSE IN AERODYNAMICS 
AND AIRPLANE DESIGN 


by the Instructors in Aeronautics of the Massachu- 
setts Institute of Technology is printed complete in 

BOUND VOLUMES Nos. I and II 

of 

Aviation and Aeronautical Engineering 

Substantial and attractive bindings. These bound 
volumes contain nearly one thousand pages of matter 
of permanent value to the designer, constructor, 
accessory manufacturer and student of aeronautics. 
Prices, delivered anywhere in the United States or 
Canada 

Volume I $5.00 Volume II $4.00 


The GARDNER, MOFFAT COMPANY, Inc. 

120 WEST 32nd STREET NEW YORK 


er l, lfl; 
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Coi\tractors to U.S. Arny AJvd N&vy 

Thomas -Morse Aircraft Corporation 




WALDEN -HINNERS COMPANY 

BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 

EDGEWATER, N. J. 


WITTEMANN-LEWIS AIRCRAFT COMPANY 
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Licensed by and affiliated with Messrs. Leduc, Heitz & Co., Paris, France 

AEROPLANE DOPE 

of the 

HIGHEST QUALITY 

for 

land and water machines built by constructors able to afford 
the best. Also gives excellent results and reduces fire risk 
when used for the last 2 or 3 coats over a cheaper dope 

AMERICAN EMAILLITE COMPANY 
555 W. Washington Street 
Chicago, 111. 


American Walnut Propellers 

To supply the increasing demand for our product the Excelsior 
Propeller Company has been forced to increase its facilities. We 
have reorganized our company under the new name of the 

HARTZELL WALNUT PROPELLER£CO. 

and will occupy a modern three story factory at Piqua, Ohio, with 
50,000 sq. ft. of floor space and all equipment necessary for the effi- 
cient manufacture of propellers in large quantities. 

From now on our propellers will be produced from American 
Walnut, guaranteeing greatest durability and best possible finish. 

With our new facilities we xan give our custom- 
ers prompt, efficient and satisfactory service. 

HARTZELL WALNUT PROPELLER CO. 

Piqua, Ohio 



332 


ATION 


~ 


CRANKSHAFTS. Etc.. Will Be Put in Running 
Balance in My Recently Organized 

Laboratory of D ynamic "j-^ alan 


Centrally Located in This City 


All work guaranteed and done an my latest Balancing Apparatus. It appears that 
a great deal of misinformation is now being circulated with respect to the would-be 
simplicity with which, for instance, a six throw shaft can be balanced, by some 
self-appointed experts. Let me have a shaft balanced in this manner and I will 
explain the correct way of balancing such a shaft. 


N. W. AKIMOFF, Builder 

Office : HARRISON BUILDING. PHILADELPHIA 


Dynamic Balancing ^lachinery 


HYDROGEN GAS 

Equipment for 

Aerostation Fields 


GAS ENGINEERING CO. 

Trenton :: :: New Jersey 


October 1. 1917 
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GRAND RAPIDS VAPOR KILNS 

Now used in aircraft work by: — 

Curtiss Aeroplane & Motor Corp. 
American Propeller & Mfg. Co. 

Now building for : — 

Fisher Body Corporation 
Airplane Division 

Equipment and instruments supplied 
to, in addition to above: — 

Standard Aero Corporation 
The Burgess Company 
Thomas-Morse Aircraft Corp. 
Dayton Wright Airplane Co. 

GRAND RAPIDS VAPOR KILN 

Made by GRAND RAPIDS VENEER WORKS 

Grand Rapids, Mich. U. S. A. Seattle, Wash., U. S. A. 



a counterbalanced aviation 
crankshaft .... 


one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 50,392 Counterbalanced Crankshafts to August 28th, 1917 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


Grand Rapids Lumber Tester 

Test your lumber for moisture content: 

I. When you buy it, to be sure you are 
getting what you want. 

11. When you put in your kiln, to see how 
long it should dry. 

III. When you empty your kiln, to insure 
properly dried lumber. 

Don't guess at it. Guessing is a poor game. 
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ANNOUNCEMENT! 

In view of the urgent requirements of the United States 
Government for 

Resistal Aviator’s Goggles 

we are compelled to ask purchasers of RESISTAL AVIATOR’S 
GOGGLES to wait for shipments until we deliver to the 
Government. 

Shortly after October 1 , 1917, we will be in a position to ship 
orders for RESISTAL AVIATOR’S GOGGLES— just ap- 
proved and standardized by the United States Signal Corps. 

STRAUSS & BUEGELEISEN 

37 Warren Street New York City 


T O speed up the 
production of 
airplane motors, 
without in any 
degree slighting the 
accuracy that is so 
essential, install 



Universal Hollow- Hexagon Turret Lathes 

Even on the most exacting work these machines take two cuts at one 
time — face or undercut or form with the square turret on the carriage 
while the hollow-hexagon turret is boring or turning. Ask for 
Descriptive Literature. 

THE WARNER & SWASEY COMPANY 

CLEVELAND, OHIO, U. S. A. 

TURRET LATHES— TURRET SCREW MACHINES— BRASS WORKING MACHINE TOOLS 

NEW YORK Ofic« — Since' Bldg. Bo.lon OSes— Oliver Bldg. ^ ^ BuHslo Iroquois Bldg. 
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Aviation Field 

or 

Site for Aircraft Factory 

■ part of 250 Acres Located in Greater New York 

One mile of water frontage 

Level ground, city water and sewer through centre of tract 


Close to Transportation 


This property in the near futui 
and should show a big profit c 


will be valuable for development purpo 
ir the price it can be purchased for r 


Maps, terms and particulars on application 

Wm. A. White & Sons 

46 Cedar Street, New York 
Telephone 5700 John 


Aluminum Company of America 

PITTSBURGH, PA. 

Manufacturers of Aluminum 

Ingot, Sheet, Tubing, Wire, 

Rod, Rivets, Moulding 

General Sales Office, 2400 Oliver Bldg., Pittsburgh, Pa. 


Branch Offices: 

Boston 131 State Street 

Chicago 1500 Westminster Building 

Cleveland 950 Leader-News Building 

Detroit 1512 Ford Building 

Kansas City 308 R. A. Long Building 

Los Angeles ( Pierson, Roeding & Co., Agents) 

494 Pacific Electric Building 


New York 120 Broadway 

Philadelphia 1216-1218 Widener Building 

Rochester. 1112 Granite Building 

San Francisco (Pierson, Roeding & Co., Agents ) 
731 Rialto Building 

Seattle (Pierson, Roeding & Co., Agents) 

523 Column Building 
Washington. . .509 Metropolitan Bank Building 


Send inquiries regarding aluminui 


yforr 


o nearest Branch Office,or to General Sales Office 


AVIATION 


Aeroplane 

Lumber 

Specialists 

Alaska Spruce 
Black W a 1 n u t 
Tough White Ash 


CHETHAM LUMBER CO., Inc. 

15 William Street New York 


/y?oAi 
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AIR SERVICE JOURNAL 

A Weekly News Magazine Devoted to the 
Interests of the Army and Navy Air Services 

Prints all the news of the air services ; personal activities of interest to the serv- 
ices; foreign events in the air; developments in the aircraft industry and notes 
of the flying fields. 

Special articles on military and naval aeronautics of interest to officers and 
enlisted men appear in every issue. 

The latest and best photographs illustrating aerial happenings all over the world 
are featured. 

The progress and achievements of the air services recorded in brief anti attractive 
form. 

Published every Thursday by 

AIR SERVICE JOURNAL 


120 West 32d Street 


NEW YORK, N. Y. 


SUBSCRIPTION PRICE 


$3.00 a Year; Foreign $4.0i 


Single Copies 10 Cents 
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“Usco” 

Number 72 

THE STANDARD 

Kite Balloon Fabric 
of America 


A TWO-PLY BIASED FABRIC. 
COATED BETWEEN PLIES 
WITH A LIGHT. TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 

Strong 
Gas-T ight 

Neutral, Invisible Color 
Withstands All Weather 
Conditions 
and Ages Well 



made by the 

WORLD’S LARGEST RUBBER COMPANY 

United States Rubber Company 

NEW YORK 



Craftsman Quality 

For Airplane Upholstery 

of A h rc d m b ^ Sam a,,d beins U5ed *— s 



Let Vs Send Samples and Quote Prices 

DU PONT FABRIKOID CO.. Inc. 

Wilmington. Del. Toronto. Canada. 


Heavy Elastic Aviation Cord 





J. W. WOOD ELASTIC WEB CO. 

STOUGHTON. MASS. 


AVIATION 


October 1, m, 


Boeing Airplane Co. 


AIRPLANES 

ACCESSORIES 

SCHOOLING 



3S8HK3K3K3K 


GENERAL OFFICES: 

Hoge Building « Seattle, Washington 


“THE TANDEM BIPLANE” 


INHERENT LONGI- 
TUDINAL STABILITY 


Richardson Aeroplane Corporation, Inc. 

New Orleans, La. 



Aeroplane Company 


Jamaica Plain Boston 

Member Manufacturers Aircraft Association 



SNft 

»■ 

m 

.... 


With the manufacturing facilities of three 
large factories in New York, Tennessee and 
New Jersey we are in a position to execute 
with despatch orders for the LANZIUS 
CHANGEABLE ANGLE OF INCIDENCE 
AIRPLANE in any type for land or water, 
or for Standard and Special Design Aircraft, 
either wood or steel construction. We furnish 
with our standard equipment Duesenberg 
Motors, recognized as one of the most power- 
ful and efficient Aeronautical Motors on the 
market. 

LANZIUS AIRCRAFT COMPANY 

Executive Offices 

608-609-610 Singer Building, 149 Broadway, New York 
Telephones 6710-6711 Cortiandt 



WESTMORE 

PROPELLER 

will not warp or split 



Built for high power motors 
Water proof and heat proof 

Quantity Production 

WRITE FOR INFORMATION 
Address AIRCRAFT DEPARTMENT 

SCH WEI ZER & WEST MFG. CO. 

308-324 N. Ada St., Chicago 


Factors of Safety 

These Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

GBiBStIQn GIOUl YamlSllBS 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

Celesiron Sdeets^ Films 


' ansparent — Waterproof 

MANUFACTURED By 


Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Manufacturers of Cellulose Acetate for nearly 15 years 


TURNBUCKLES 

Highest Quality 

Bolts and Nuts 

to Satisfy the Most 
Exacting Requirements 

Standard Screw Co. 

(of Pennsylvania) 

CORRY, PA. 

New York Office: Woolworth Building 
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WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 


Q Du Pont facilities and capacity can be de- 
pended upon to keep pace with the increased 
demands of the airplane industry. 

•I Du Pont technical skill and experience will 
insure strict maintenance of the quality that has 
made DU PONT DOPE the standard for airplane 

Du Pont Chemical Works 

E. I. du Pont de Nemours & Co.. Owner 

120 Broadway New York 


Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO., 34 Commerce St,N.Y. 


Radium Luminous 
Material 

SHINES IN THE DARK 


SELF-LUMINOUS 
REQUIRES NO 
MAINTENANCE OVER 
A PERIOD OF 
YEARS 


INNUMERABLE USES 
IN ITS ORIGINAL 
POWDERED FORM 
OR APPLIED WITH 
ADHESIVE 


A SAFETY DEVICE FOR WAR 


AUTOMATIC 


SIGNALS: PLOTTING BOARDS: 


Radium Luminous Material Corporation 

Fifty Five Liberty Street New York City 


ROME 

AERONAUTICAL 

RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 


Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 



SOMEWHERE IN AMERICA 

At Any Aviation Camp 
You Will Find the 


Christensen Self Starter 

DOING ITS BIT 

Starting Aeroplane Motors 
by the Mere Touch of 
a Button 

It has never shirked but 
is always ready and reliable 

WRITE TO 

The Christensen Engineering Co. 

Milwaukee, Wisconsin 


IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 1917 

Indian Motocycle 

With Pouierplus Motor 



ERIE SPECIALTY COMPANY 

MANUFACTURERS 

OF 

Aircraft Met al P arts 

in conformity with the standards 
adopted by the International 
Standardization Committee. 

ERIE STANDARD 

Guarantees Perfect Workmanship 

ERIE SPECIALTY COMPANY 

Offices: 25 PINE STREET, New York 
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Accurate mac h.n,^, of A^ropUnc Bn«iac pan, demand this JA 

FOX MACHINE Cot '^SSTSSST 



To build the best radiator 
made. Maximum efficiency 
and minimum weight with 
stability. 

We have never made a 
radiator to meet a price. 
Quality is the prime consid- 
eration. 

Our ten years of manufac- 
turing experience is at your 
disposal. 

Samples submitted with 
quotations if you will mail 
your prints. 

THE ENGLISH & MERSICK CO. 

NEW HAVEN. CONN. 


October UlU 


“DALTON SIX” 



(36) “DALTON SIXES” Install, 

Why Not Investigate ? 
BULLETIN B602C GIVES DETAILS 

Dalton Manufacturing Corp. 

Successors to Dalton Mach. Co.. Inc. 
1911 Park Avenue New York, U. S. A. 


[PDetEtPELtLEO^ 


^|-PEC I ALL 




Inquiries Solicited 


HARRIMAN AIRCRAFT MOTORS CO. 
SOUTH GLASTONBURY. CONN. 


DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 

ESTABLISHED 63 YEARS 


CORPORATION 

LONDON OFFICE 

19 Queen Anne Chambers, Westminster, S. W. 

Consulting Engineers 
Manufacturers of Illuminating Shells. Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 

AIRCRAFT 



McAD AMITE-ALUMINUM COMPANY 

57-83 Isabella Ave. DETROIT, MICH. 

Highest-Grade — Strongest 

ALUMINUM CASTINGS 


44.2S0 lbs Sq. 1 
126.000 " 

87.200 " 

66.300 “ “ 


Quick Deliveries Guaranteed 


PREVENTS STALLING 
t QXBORO 

AIR SPEED INDICATORS 


THE FOXBORO CO. 

b.F?S2S'&* 

nMMSEs* s^OSSmu. AK s.s 




STIMPSON-RIVETS 

t u. 

Mk 


IRON 


La« ge Stock 1 
Regular 

Sizes 

70 FRANKLIN AVENUE 70 


COPPERV' P™*** ''ALUMINUM 

Wc Make Screw Heao Nails And Rivets For Every Purpose. 

EYELETS, HOOKS, GROMMETS wo WASHERS for SHOES, __ 

SHELTER TENTS, CORSETS, LEGGINS, MAIL BAGS. BROOKLYN. NEW-YORK 


ACIERAL METAL 


Light as Aluminum 


CASTINGS 


Non-corrosive by salt water 

RODS 


Strong as Steel 

SHEETS 


ACIERAL CO. OF AMERICA 


NEWARK, N. . 



AEROPLANE FIR 


WE HAVE SUPPLIED A LARGE QUANTITY OF 
DOUGLAS FIR FOR AEROPLANE PURPOSES. 


DUTTON LUMBER CORPORATION 

WharvtM, Warehoum 



Automatically Shapes 
Propeller Blades and Struts 

Defiance Aeroplane Propeller 
Turning Lathe 


srsss-J 


THE DEFIANCE MACHINE WORKS 

DEFIANCE, OHIO, U. S. A. 


AVIATOR” SUITS 

Wind Proof Water Proof Weather Proof 

Sanders Aviator’s suits absolutely wind and water proof made 
from heavy gabardine cloth — well lined — with hood to match. 

Complete $35.00 

Send for catalogue and samples 

SANDERS COMPANY 

218 Indiana Avenue Indianapolis, Indiana 




SCREW 

MACHINE 

PRODUCTS 


i 


Thos. H. Dallett Co. 

Philadelphia, Pa. 


“Flexo” Aero 
RADIATORS 



AUTO RADIATOR MFG. CORP. 


AEROPLANE 
RIMS and WHEELS 


Made by the oldest and best known 
' steel rim and wire wheel makers in 
America. 

Quotations gladly furnished. 



All recognized builders 
of airplane motors in 
America use Zenith on 
their product. 

Zenith Carburetor 
Company 
Ne» v«k DETROIT CUoia 
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Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MANUFACTURING CO. 

349 Broadway, New York City 


MIDDLETOWN 


CONNECTICUT 


Special Sheet Metal Work 
Airplanes 

Precise IV or/? Executed 
from Blue Prints or 
specifications 

The Auto-Aero Sheet Metal Works 

45 High Street, New Haven, Conn. 



AIR-SCREWS 

PROVEN PROFICIENCY 
BUFFALO AEROPLANE CORP. 

BUFFALO, N. V. U. S. A. 

Cable Add,..., BUFFAIKO •• 


WOOD WORKING MACHINERY 

SPECIALLY ADAPTED 

FOR 

Aeroplane Factories 




Write Jot information catalogue No. 97 

OLNEY & WARRIN 

406-412 Broome Street 
Tel. Spring 4425 NEW YORK. N. Y. 


Oil Proof — Gasoline Proof 
Water Proof 
VELLUMOID GASKETS 

T ough — Compressible — Flexible 

If you are not familiar with Vellu- 
moid have us send you samples — 
either sheet or gaskets cut as per your 
blue prints. 

Fibre Finishing Co., 27 State St., Boston 


PONTOONS 

and 

FLYING BOAT HULLS 

Built from your designs 
or from ours 

Palmer-Simpson Corp. 

Saranac Lake, N. Y. 


Aeroplane Cylinder Forgings 

We have furnished cylinder forgings to practically 
all the engine builders in the United States. 

AlsoPropeller Hubs, Flanges and Shafts, etc. 

Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 

Quick service our specially 

TIOGA STEEL & IRON COMPANY 

S2nd St Cray. Avenue Philadelphia. Pa, U. & A 
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American Automotive Company 

Manufacturers 

Aeroplanes and Hydro-Aeroplanes 

FOURTH AND WATER STREETS 
GLOUCESTER, N. J. 
Request catalogs and prices from all 
manufacturers in regard to parts that 
will meet U. S. Govt, requirements. 


AIRCRAFT WIRE 
STRAND CORD 

THIMBLES AND FERRULES 

JOHN A. ROEBLING’S SONS COMPANY 

TRENTON, N. J-, U. S. A- 


Automotive 
Engineering Company 

CONSULTING AERONAUTICAL ENGINEERS 

AEROPLANE and MOTOR 
DESIGN and DEVELOPMENT 
AIRCRAFT FACTORY LAYOUT 
ECONOMIC PRODUCTION PROCESSES 
120 S. State Street Chicago, Illinois 


METAL HOSE 

For every Airplane Requirement 


Write for specifications and prices 


PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 

Broad and Race Sta., Philadelphia 


CAPITAL JIGS 

INTERNAL CTAMDINrC TOOLS 
GRINDER aiAMriMld DIES 

W E realize in air or al sea there should be no 
faulty material. All machine parts must be 


Lansing Stamping & Tool Co. 

Lansing, Michigan 


DON'T SCRAP ALUMINUM PARTS 

SO-LUMINUM 

new great "3 in 1" brazing. 



poii n d K s t r on g e r ’than ‘aluminum 
or its alloys. A perfect substi- 









SO- ID Ml HUM MfG II EOS. CO., Inc. 

1 tea 25, 1700 iroilnj O.w Toro City 




The Beam Airplane Company 


CURTISS and EUROPEAN MOTORS 
TRACTOR and PUSHER MACHINES 
CONSTRUCTION EXPERIENCE 
FEES and LIVING EXPENSES REASONABLE 
NO CHARGE FOR BREAKAGE 



C. A. Herrmann 

DESIGN AND CONSTRUCTION 
Covering All Branches of Aviation 

Bath, N. Y. 




BALL AND ROLLER BEARINGS 


Sole Agents for the U. S. of 

The Bowden Patent Wire Mechanism 

for the Transmission of Reciprocating Motion 
Through a Flexible and Tortuous Route. 


VENEERED PANELS 


AIRPLANE and HYDROPLANE 
CO N STR UCTION 

Send for Sampler Chemically Treated Which Increaeee 

WATERPROOFNESS 
NEW JERSEY VENEER CO., Paterson, N. J. 


PROPELLER SERVICE 

By an organization equipped to 
take hold of your problems. 
QUANTITY PRODUC- 
TIONS. Let us advise on your 
specifications. 

W. A. DOYLE, TRENTON, N. J. 



I AND 


STORA g INDUSTRIAL BUILDINGS'* 


NsGALVANItEO STEtt 
JGSN COVERING 

STRUCTURAL STEEi. 

— "yzfec. RFRTOEM COMPANXsTltT® 


LEY GRAND & CO. 

120 Broadway, New York 

MILL AGENTS 

Aluminum Sheets 


Screw Stock, Rod and Wire 


WANTED 

300 mechanics, engineers, 
woodworkers, metal work- 
ers, etc., for airplane factory 
near Detroit about October 
20th. 

Applicants please state 
wages desired. 

Address Box 96. Care AVIATION AND 
AERONAUTICAL ENGINEERING. 


DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

Doehler die- Casting Co. 


Letters to r< 
October 10 — ad 

Peterboro. 


rledgc of general aeroplane and propeller 


JORGE VILLEGAS D. 

Civil and Mechanical Engineer 
SOLICITOR AND EXPERT ON 
SOUTH-AMERICAN PATENTS 

Power Plants, Pumping Stations. 

Pipe Lines. Reports on Copper and 
Coal Mines in Chile and Bolivia 

SANTIAGO, CHILE 


Works Manager 

Open for Engagement 


Have been Works Manager of one 
of the large airplane companies, pre- 
ceded by fifteen years’ experience as 
Works Manager and Consulting Engi- 
neer in organizing high speed produc- 
tion and scientific management in 
automobile and other plants. Have 
made special study of accelerated air- 
plane production and all management 
problems. 

If desired can also bring complete 
engineering, managerial and labor or- 
ganization. Highest credentials. For 
full details and interview, address 
Manager, Box 57. 


ANNOUNCEMENT 

To Aircraft Accessory Manufacturers and Dealers 

We will open our 

School for Airplane Mechanics 

ABOUT OCTOBER 15th 

At 240 West 53rd Street. New York City 


West Side Young Men’s Christian Association 
318 West 57th Street 


Classified 


ence In first letter. Box 


■. desires position with r 


TOR SALE — Two 90-hp. 8-cylinder 1 
condition, also large flying boat w 
Good price to quick buyer. Box 86. 


r 60-bp. rao- 
teveral thou- 
trts In good 
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Aeronautical Trade Directory 



Onober I. MI" 



S COUT-PLANES carry observers 
who locate masked batteries 
and map the country behind the 
enemy lines. Upon their safe return 
and the speed made may depend the 
lives of thousands. 

And that safe return with speed is 
impossible without certainty of 
power production and transmission 


mines its value; the continuity of that 
power, its dependability. 

Hess-Bright Ball Bearings will increase 
power through cutting friction down, and 
assure its continuity through the excellence 
of their manufacture. 

Government orders largely specify Hess- 
Brights. 


Two-Direction Thrust Hess-Bright 
Ball Bearing of the Type used on 
Airplane Propeller Shaft Application 


THE HESS-BRIGHT MANUFACTURING COMPANY 

PHILADELPHIA, PA. 




ji^^vick, N ew^-J e rs ey, 

aircraft Qbrporaiion 


